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Abstract 
Traceability is the ability for the retrieval of the history and use or location of an article or an activity through a registered 
identification, while wood traceability is a computer-based system that provides unique identification for wood and lots of other 
products based on wood. Traceability is beneficial both for companies and the consumers, providing better quality for wood and 
its products. The aim of the paper is to study the emerging traceability technologies used in wood trade sector and present the 
current trends and the future perspectives. Current methods are also presented in a detailed table with a lot of information about 
their function, history and the benefits that they provide. Such methods are the marking method of Punching, marking logs with 
Paint, barcodes, QR codes, Radio-Frequency Identification (RFID), DNA and fingerprinting methods to verify the origin of wood 
and the identification system with a micro-wave sensor. Some of the methods are delayed because of the cost limits throughout 
the supply chain, while traditional methods are widely used.   
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1.  Introduction  
Modern businesses have to face multiple and significant challenges, due to market globalization, increasing 
competitiveness among businesses and a constantly changing business environment and recently, the appreciation of 
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supply chain as an innovative solution for successful business has been a great change and challenge for the 
businesses’ operation [1]. Supply chain is defined a product life cycle processes comprising physical, information, 
financial, and knowledge flows whose purpose is to satisfy end-user requirements with physical products and 
services from multiple, linked suppliers “in Handbook of Supply Chain Management” [2]. The capacity to perform 
and track the complete follow-up of products in industries has been possible with the implementation of systems of 
automatic identification, which are able to establish a link among the product, the database of the product and of 
process. Traceability systems consist of processes to keep records that reveal the trail of a particular input from 
suppliers to customers and it is an old thought [3]. Under EU law, Traceability means the ability to track any 
product, through all stages of production, processing and distribution. This track refers to the recording through 
means of barcodes, RFID tags and other tracking methods. Within the processing industry traceability is also 
utilized to identify key high production and quality areas of a business, in opposition to those of low return, and 
where points in the production process could be improved [4]. The fundamental characteristics of traceability 
systems are: a) identification of units/batches of all inputs (Product traceability information), b) lot identification of 
processed product (Production records and batch labeling), c) information on when and where they are moved 
and/or transformed (Documentation) and d) a system linking this data (Reconciles product to documentation). 
Traceability systems function as a means for communication, making information available along the supply chain, 
thus, deficient management among these links creates a split in the information chain and a subsequent loss of 
traceability [3]. A helpful traceability system relies on being able to track product one step forward and one step 
back at any point in the supply chain. Traceability enables corrective actions, such as a product recall, to be 
implemented quickly and effectively when something goes wrong. When a food safety problem is identified, an 
effective traceability system can help isolate and prevent contaminated products. Traceability allows businesses to 
target the products affected by a safety problem, reducing interference to trade. It is important for all businesses, 
including importers and retailers, to be able to trace products [5]. 
1.1. Wood Trade, Wood Traceability And Benefits 
The internationally traded wood should come from sustainably managed forests (FSC & PEFC). Two 
certification systems of sustainable forest management have been developed: a) FSC: Forest Stewardship Council 
and b) PEFC: Programme for the Endorsement of Forest Certification schemes [6]. The wood trade presents forest 
change, as it relates forest stock change to net trade of wood products by localizing the origin of wood consumed in 
a given nation [7].  All wood products originate from these forest stocks, which represent accumulated carbon 
assimilated by the trees. Harvested wood can be seen as a flow of carbon that would have added to the forest stock if 
it is not harvested. Additionally, with each ton of extracted wood, a certain amount of forest biomass is destroyed in 
the harvest process [8],[9],[10]. In contrast, exports of wood products will increase harvests from domestic forest 
systems [7]. A nation can import round wood and export paper produced, and the relevant information is where the 
wood was grown, as a traceability application. This information is then used to trace the origin of primary products 
behind consumed products along international supply chain [11]. Wood traceability systems make certain that wood 
derives from sustainable sources and provide a successful way to fight illegal logging. These systems cover data on 
the source and movement of wood throughout harvesting area until its final destination. Wood for trade should not 
come a) from illegal cuttings, b) areas of natural value, c) gene-modified trees, d) areas with social conflicts, e) 
natural forests transformed to other use [12]. This situation was the first indication of the necessity for developing 
and implementing systems of products follow-up [13] and to increase the efficiency of the process and its 
technologies, [14] highlights that it is possible to improve the logistics chain, the management, the supply and the 
optimization of raw material. In the wood industries, the achievement of common identification systems used in 
other industries presents implantation problems, mostly because of the nature of wood and the particular features of 
the manufacturing process. At the moment, identification systems as the code bars and marking techniques are used 
for the follow-up of wood products. The whole of the techniques suitable for wood follow-up is listed by [15]. 
European Union member states should launch a single economic value of forests and links the forest balance with 
wooden land, timber, forestry economic activities in the cash flow accounts and wood supply and use in the natural 
values. In EU is the data system of forest industry, but each European country is necessary assess its suitability and 
to adapted to situation which is in the country [16]. Private investment in the United States, is advancing RFID 
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adoption. In Asia and Europe government funds are starting RFID research, helping the regions stay competitive. 
Latest solutions have been considered in order to follow-up products, with nondestructive control techniques, 
utilizing of scanner information [17]. Wood presents high variability in its structure and features such as knotsand 
cross grain can be found in different degrees in wood [18]. As a consequence the extremely variable nature of wood 
helps the existence of exclusive characteristics that can be used as a model of recognition [19]. Furthermore, several 
manufacturing processes would not support the addition of equipment on the product as proposed by the other 
identification systems [20].There are difficulties to put into practice cost-effective traceability solutions of high 
technology. It requires traceability from harvesting, through the sawmill and finally to the component factory. For 
each step in the chain, extra costs are needed for traceability [21]. The aim of the paper is to study the emerging 
traceability technologies used in wood trade sector and present the current trends and the future perspectives. This 
would be beneficial both for companies and the consumers, providing better quality for wood and its products. We 
will present the features and feedback for every method that is used nowadays and demonstrate the results in a table. 
2. Methodology  
Initially will be revised traceability as a tool for quality wood trade. Various traceability systems are collected 
and studied. Results are further summarized in a table that presents all the traceability technologies as they appear 
chronologically, their cost evaluation, efficiency of the technology , their features and characteristics 
3. Results  
The main types of wood traceability that were retrieved are: the marking method of Punching, marking logs with 
Paint, Barcodes, QR Codes and innovative experimental technologies such as identification system with a micro-
wave sensor, Radio Frequency Identification (RFID), Fingerprinting methods to verify the origin of wood. In Table 
1, are presented all the traceability technologies as they appear in time, their cost evaluation, the efficiency of the 
technology, their features and characteristics. 
Punching:Marking logs with a punch, a plain technology is the oldest method to point out ownership or considered 
use of the log, where the logs ends are punched with a hammer. This simple procedure verifies a huge quantity of 
symbols, usually locally identified. However, for extended traceability, it is used a unique cipher, representing a 
code, that is applied to the log automatically in the harvester head. This code can be connected with trade and 
physical data about the log, stored in a database. Although punching can be detected by a camera and a vision 
system, environmental difficulties such as mud and ice can disturb succefull reading [22]. 
Marking Logs With Paint: Marking logs with paint, where the color is the code, is one of the oldest methods. The 
marking can be completed by hand or automatically and is similar to punching. Likewise there are problems in 
marking with paint in wet log-end, with snow and mud and change of color. Aiming to find a cost-efficient solution. 
LNP (Luminescent Nano Particles) is used. These nano particles are added to the fluid paint, that becomes unseen in 
regular light, but when illuminated by a laser it becomes observable. The main advantage is the enlarged frequency 
range and the detail that the wavelengths can be divided with high precision, meaning additional unique identities. 
Further important findings are that LNP is more defiant to snow and mud and it is more difficult to fake [23]. 
 
Barcodes: Barcodes were initially patented in 1952 in Philadelphia. Barcodes such as the UPC (Universal Product 
Code) have become a common part of current life, adopted in international trade and nearly all products contain a 
barcode on it, it dominated the market for 40 years [24]. It consists of a machine-readable code in the form of 
numbers and a pattern of parallel lines of varying widths, which is printed on an item or product. Using a scanner 
that picks up the barcode it is used for stock control [25]. The barcode traceability system is simple and low cost, 
however, it is difficult to be massively applied in wood trade and traceability, because of the nature of wood. 
However, there are several barcode wood traceability applications, using plastic labels with printed barcodes to keep 
track of logged trees. Once the tree is cut, workers use a handheld barcode scanner to scan processing and export 
data into a database [26]. 
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QR Codes: Quick response code, QR code, is a two-dimensional barcode that can be read using a QR barcode 
reader or camera. A QR code is able to carry information both in vertical and horizontal direction, which is why it is 
called a 2D barcode. The QR Code is a registered trademark of Denso Wave Inc. in Japan and other countries [27]. 
Moreover QR Codes can be printed and displayed everywhere, a mobile phone user may scan the code such as in a 
magazine or at a cash register. It can also be used online [28]. Despite the fact that initially was used to trail parts in 
vehicle manufacturing, QR Codes are now used over a group of applications, such as logs and generally in the field 
of environment and agriculture. Many fields in the agriculture are covered by QR codes [29]. The most significant 
objective in most cases is the traceability or monitoring of the system. It is becoming a more regular site to go to 
botanical gardens and find a QR Code identifying the plant you are admiring. These QR Codes carry direct 
explanation and details that the visitors are interested in. By adding a QR Code near price tags, it can provide 
potential information to customers such as allergy information, preparation tips, directly. In that way QR codes 
could be incredibly useful to the “chain of industry” in wood, for not only the source of the wood but also its 
technical facts [28]. 
DNA- Fingerprinting: Aiming to avoid fraud and other illegal activities in tracing logs, new experimental methods 
in research level have been presented based on annual rings, unique for each tree, recorded in database with 
samples. The genetic composition of tree populations shows a spatial model, meaning that the timber origin can be 
detected and controlled by comparing the genotypes of wood samples with the genetic pattern observed in sampled 
populations. In the other case of isotopic fingerprinting, isotopes vary in their specific masses. Different chemical 
elements are taken by the plants through water, nutrition from soil and by photosynthesis. The sharing of isotopes 
shows different patterns and by combining this patterns of different elements it is achievable to check the 
declaration of origin [30]. Micro-wave sensor tracing technology is based on the use of a micro-wave sensor, that 
allows to acquire an internal mark of the wood products, initially used for finding wood features such as knots, cross 
grain [19] and mechanical characteristics of wood [31]. Microwaves act together with the material according to its 
dielectric properties [20]. The transmission of this type of waves through the wood is largely influenced by the 
moisture content and the existence of features such as knots and cross grain, which are more changeable from one 
board to another, used for the automatic identification. The product circulates between the emitter and receivers, 
then its mark is digitized on a computer [32]. 
 
RFID (Radio-Frequency Identification) Transponders: Aiming to automatic identification and tracking, 
radiofrequency identification (RFID) uses a wireless non-contact system with radio-frequency electromagnetic 
fields for data transmission from a tag, in a product. There is extensively literature about RFID technology reviewed 
in [24] where it is studied the use of RFID aiming to improve supply chain and inventory operations. RFIDs are easy 
to hide or fit in other items. The RFID tag can be affixed to an object and used to track and manage inventory, 
assets, people, wood, etc. [24]. The RFID technology is the most promising method for marking logs at this 
moment. The readability in the real-life tests and demonstrations was close to 100%. Apart from the technical 
performance RFID represents a sophisticated technology that opens up for new business applications. An additional 
advantage compared to other methods is that it is not easy to cheat. Still there is a need for further development of 
this technology. The automatic application must be very tough with a minimum of production disturbances. The 
current trend is positive for the RFID technology and generally the cost per tag is expected to decrease [33]. 
Traceability in wood packaging material can be secured with the suitable thermal handling, as the technology of 
radio gives today adequate solutions. Apart from the simple thermal handling in wooden packaging material, other 
information can be stored on the same label such as quantity and origin of wood [34]. 
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  Table 1 . Forms of traceability  
Technology Year Cost Efficiency Sector of Use Features 
Punching 1896  Low cost, possible increase 
Now less 
efficient  logs 
Symbols and 
marks 
detected by a 
camera,   
Paint 
1930 
Originates 
from long 
path* 
Low cost 
Simple 
Difficult to 
fake  
logs Fluid marking with paint  
Barcode 1952 Low cost Now less Efficient 
fresh products, 
cars, objects,  
Plastic 
étiquettes  
QR Code 2002 Low cost 
Fairly 
efficient in 
all sectors 
Track vehicle 
parts, 
environment & 
agriculture 
Simple with 
the use of 
smart phones-
devices 
Micro Wave 
Sensor 2004 Experimental 
Not yet fully 
developed logs 
Intrinsic 
signature of 
the wood  
RFID 2009 
Potential for low 
price, expected to 
decrease 
Fairly 
efficient in 
all sectors 
mobile phones, 
wood products, 
etc. 
Wireless data 
transmission 
DNA 
Fingerprinting 2010 experimental 
reliable 
verification 
tool 
Every kind of 
wood-log, 
environment-
fauna 
reference 
database of 
samples  
4. Conclusion 
In this study we presented the methods of traceability used in the environmental sector and more specifically the 
emerging traceability technologies used in wood trade. Starting from punching and traditional barcode etiquettes 50 
years ago, we have evolved in QR codes and genetic technologies. The basic variation between these genetic 
methods and more conventional tracking technologies with marking of items, is that the genetic identity is fixed in 
the wood itself and it can be identified whether is part of a log, a board or a wood component. Modern ICTs, with 
reference databases is vital, that will make DNA fingerprinting an important tool to control and verify other 
methods. Few countries in the forest sector and generally the wood industry are using IT methods of wood 
traceability, although in competitive business environment wood traceability will add value to the products and it 
will help manage wood harvesting, especially in developing countries and will enable a detailed analysis of quality 
losses in the production. It iscertain that there will be different tracing methods proper for different purposes in the 
future. Yet, it would be useful for global wood traceability to develop a unique standard traceability system for 
tracing log data and information. Using a standard traceability method, will allow actors in wood supply chain to 
become self-sufficient.  
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